The role of topoisomerase II in drug resistance.
The conventional laboratory approach to study the mechanisms of drug resistance has been the selection of drug-resistant cell lines by continuous exposure to cytotoxic agents. Such lines, which are selected for resistance to a single agent, frequently display cross-resistance to a number of cytotoxic agents that are unrelated in both structure and proposed mechanism of action. Multidrug-resistant cells display reduced drug accumulation, which is the result of overexpression of a surface glycoprotein (P170). Although resistance to multiple antitumor agents is a common clinical problem in the treatment of cancer, the precise role of the P-glycoprotein-mediated mechanism in human tumors remains to be established. Many alterations in multidrug-resistant cells selected in vitro have been identified. The concomitant expression of multiple phenotypic differences, which appear to be favored by continued and prolonged drug exposure, makes analysis of critical individual resistance pathways more difficult. However, multiple factors may also be involved in the development of clinical resistance. Recent studies have identified alterations in DNA topoisomerase II activity and function as an alternative mechanism that contributes to the multidrug-resistance phenomenon or is responsible for a different type of drug resistance. The precise nature of these changes remains unclear. Available evidence supports the view that expression of the enzyme is an important determinant of cell sensitivity to DNA topoisomerase poisons, but that other changes involved in regulation of enzyme function and/or in the cellular processing of drug-induced DNA damage may be critical in determining the differential pattern of cell response to antitumor agents.